Evidence for a potential role for TRPV1 receptors in the dorsolateral periaqueductal gray in the attenuation of the anxiolytic effects of cannabinoids.
Several studies have shown anxiolytic effects of cannabinoids after systemic or central injections. The periaqueductal gray matter is a midbrain structure involved in the control of anxiety states. Intra-cerebral administration of cannabidiol, a phytocannabinoid, or anandamide, an endocannabinoid, into the dorsolateral portion of periaqueductal gray (dlPAG) promotes anxiolytic-like effects in several animal models of anxiety with bell-shaped dose-response curves. The reasons for these curves are still unclear, but since these drugs can also activate TRPV1 receptors and increase glutamate release, we hypothesized that, at high doses, cannabidiol and WIN 55,212-2, a CB1 receptor agonist, could activate TRPV1 receptors, facilitating glutamate neurotransmission and anxiety responses. To test this hypothesis male Wistar rats with cannulae aimed toward the dlPAG were submitted to the following intra-dlPAG treatments: Experiment 1. Vehicle (0.2 microL) or WIN 55,212-2 (3-30 pmol); Experiment 2. Capsazepine (CPZ, 10 nmol, a TRPV1 receptor antagonist) or vehicle followed, 5 min later, by vehicle or WIN 55, 212-2 (10 or 30 pmol); Experiment 3. CPZ (10 nmol) or vehicle followed, 5 min later, by cannabidiol (30 or 60 nmol). Ten minutes after the last injection the animals were tested in the elevated plus maze (EPM). WIN 55,212-2 and cannabidiol induced anxiolytic effects at lower doses that disappeared at the higher dose. Although CPZ+WIN 10 or CPZ+WIN 30 pmol groups were not different from control (CPZ+V), capsazepine prevented the decrease in open arm exploration caused by the higher of dose of WIN 55,212-2 (30 nmol) relative to the lower dose of WIN 55,212-2 (10 nmol) and, in the case of cannabidiol (60 nmol), increased open arm exploration (V+CBD 60 group versus CPZ+CBD 60 group). These results suggest that TRPV1 receptors in the dlPAG modulate anxiety and that activation of these receptors by high doses of cannabinoids could be involved in the bell-shaped dose-response curves observed with these compounds.